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PURPOSE: To obtain a large attenuation with less number of components by 
using a piezoelectric element utilizing a degeneration vibration as a series resona- 
tor and using a piezoelectric element using a spread vibration as a parallel 
resonator. 

CONSTITUTION: The tiled filter consists of series resonators a^a,, and parallel 
resonators bt— b n and piezoelectric resonators using the degeneration vibration 
are used as series resonators a^ a„ and the piezoelectric elements utilizing 
the spread vibration are used as the parallel resonators bx-br,. The piezoelectric 
elements utilizing the degeneration vibration are piezoelectric elements coping 
with the low frequency below 100kHz and the thickness is sufficiently larger 
by the spread mode resonator and small in the electrode area and the static 
capacitance is made sufficiently small. Thus, the capacitance ratio with the 
parallel resonator utilizing the spread vibration is larger by nearly 10 times 
than the ladder type piezoelectric filter using a conventional spread mode only 
and the attenuation is increased. 
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PURPOSE: To ensure a large attenuation at a non-pass band by constituting 
an independent band pass filter in the 1st surface acoustic wave device and 
the 2nd surface acoustic wave device. 

CONSTITUTION: The 1st surface acoustic wave device A consists of the 1st 
acousto-electric transducers 4 divided repeatedly into plural numbers in the 
propagatio direction of the surface acoustic wave, the 1st electroacoustic 
transducers 5 arranged repetitively between the transducers 4 and connected 
in common to an electric signal source 1 and the 1st unidirectional 
electroacoustic transducers 6 arranged symmetrically to the outside of the 
transducers 4. The 2nd surface acoustic wave device B consists of the 2nd 
electroacoustic transducers 7, the 2nd acoustoelectric transducers 8 and the 
2nd unidirectional acoustoelectric transducers 9. In this case, the effective pair 
number of the transducers 4, 7 is made equal and the 1st and 2nd surface acous- 
tic wave devices A, B are arranged symmetrical. Thus, a large attenuation 
is ensured. 
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PURPOSE: To constitute a digital system by circuit components operated at 
a clock frequency being nearly the sampling frequency by applying n-phase 
A/D conversion while the sample point is deviated by 2*/n at every sampling 
frequency and passing the signal through a digital low pass filter at every a 
phase and summing the result. °- 

CONSTITUTION: The analog signal is fed to two (biphase) A/D converters 1, 
2, which apply biphase A/D conversion by a sampling frequency (fs) having 
a phase difference of 180*C with each other. The signal passes through the 
digital low pass filters 5, 6 whose interrupting frequency is fs/2 at every phase 
and the result is summed at an adder 7. Thus, the circuit components of the 
digital system such as A/D converters are enough to be operated at a low 
clock frequency being nearly the frequency (fs) or enough to transmit a signal 
having a frequency of nearly fs/2 and the circuit constitution is simplified. 
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